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Design Criteria for Diversions 
R. P. Beasley, Department of Agricultural Engineering, 
College of Agriculture 
Diversions are used to divert water from areas where it is 
in excess to locations where it can be disposed of safely. They 
may be used to : 
1. Protect cropland, pasture land, farmsteads, or other 
improvements from runoff. 
2. Intercept shallow subsurface flow which is causing wet 
areas. 
3. Divert runoff from terrace outlets and water impoun~-
ing structures to where it can be disposed of safely. 
4. Provide additional runoff for water storage structures. 
Diversions are not a substitute for terraces on land re-
quiring terracing for erosion control. 
Designing Diversions 
Considerations in designing diversions include capacity, 
permissible velocity, channel grade, and cross section. 
Capacity: A diversion must have the capacity to provide the 
degree of protection desired. The minimum capacity should 
not be less than that required to carry a 10-year frequency 
runoff. A larger channel that will overflow less frequently can 
be constructed if the damage from more frequent overflow is 
greater than the additional cost of construction. Obtain peak 
rates of runoff from UMC Guide 1518, "Estimating Peak Rates 
of Runoff From Small Watersheds." 
Maximum Permissible Velocity: Select a velocity which 
will result in a channel that can be constructed at a minimum 
cost and which can be easily maintained. A higher selected 
velocity will result in a smaller channel to carry a given flow; 
however, the velocity should not be high enough to erode 
the channel. Consider the erodibility of the soil to be exposed 
in the channel of the diversion and the type and quality of 
vegetation that can be established and maintained when se-
lecting the maximum permissible velocity. Use Table 1 in 
selecting the maximum permissible velocity and Table 3 in 
determining the size of channel if: 
1. The runoff can be diverted from the channel while 
vegetation is established, 
2. Soil conditions are favorable for establishment of a 
dense stand of grass, and 
3. Good management practices will be followed in estab-
lishing and maintaining the grass. 
4. The diversion is constructed in rocky soil that is very 
resistant to erosion. 
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Use Table 2 in selecting the maximum permissible veloc-
ity and Table 4 in determining the size of channel if: 
1. Runoff can't be diverted from the channel, 
2 . Soil conditions are not favorable for establishing dense 
grass, and 
3. Good management practices are not likely to be fol-
lowed. 
TABLE l 
MAXIMUM PERMISSIBLE VELOCITIES 
Feet Per Second 
{To be used if a stand of erosion resistant grasses 
can be established and maintained in the channel) 
Vegetative 
Cover 
Fair 
Good 
Excellent 
Less 
Erodible Soils* 
4.0 
5,0 
6.0 
More 
Erodible Soils** 
3,5 
4.0 
5,0 
* Less erodible soils are generally those with a higher clay 
content and higher plasticity. Typical soil textures are 
silty clay, sandy clay and clay. 
** More erodible soils are generally those that have a high 
content of fine sand or silt and lower plasticity. Typical 
soil textures are fine sand, silt, sandy loam and silty loam. 
TABLE 2 
MAXIMUM PERMISSIBLE VELOCITIES 
Feet Per Second 
(To be used if a stand of grass cannot be 
est ab I ished and maintained) 
Vegetative 
Cover 
Less 
Erodible Soils * 
More 
Erodible Soils** 
None - Cultivated 
None - Not Cultivated 
Sparse Annual Grasses 
Fair Annual Grasses 
2,0 
2,5 
3.0 
3,5 
1 .5 
2.0 
2.5 
3,0 
* Less erodible soils ore generally those with a higher clay 
content and higher plasticity. Typical soil textures are 
silty clay, sandy clay and clay. 
** More erodible soils ore generally those that have a high 
content of fine sand or silt and lower plasticity. Typical 
soil textures are fine sand, silt, sandy loam and silty loam. 
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Channel Grade: The topography at the site where the diver-
sion is to be built will in some cases determine the channel 
grade. It may be necessary to shift the diversion from the 
most desirable location in order to obtain a grade which will 
result in the desired velocity. 
If the channel grade does not exceed 0.8 percent use 
Tables 3 and 4 to select the size of channel. If the grade in 
the channel exceeds 0.8 percent it will be necessary to estab-
lish and maintain a good stand of erosion resistance grasses 
in the channel. Use the tables for designing grass waterways 
to select the channel width and depth for grades in excess of 
0.8 percent. See UMC Guide 1505, "Design Criteria for Grass 
Waterways." Sufficient depth for freeboard is also included in 
these tables. 
Cross Section: A diversion should have a trapezoidal-shaped 
cross section with a flat bottom and 4 to 1 side slopes where 
possible. See Fig. 1. Determine the bottom width of the chan-
nel and the height of the ridge required to carry a given rate 
of runoff at or below the maximum permissible velocity from 
Tables 3 or 4. 
In most cases a number of channels with different bot-
tom widths and heights will carry the given flow at or below 
the maximum permissible velocity . The size selected will de-
pend on the land slope on which the diversion is to be con-
structed, the type of equipment available for construction, the 
cost, the location of the channel, and maintenance require-
ments. 
If the diversion is constructed on steep land or where 
space is limited it may be desirable to construct the channel 
with 3 to 1 side slopes. If this is done the maximum rate of 
runoff should be increased by 10 percent and Tables 3 or 4 
used to select the bottom width and height of channel. 
The heights of ridge given in Tables 3 and 4 are based on 
a well compacted fill. Measure the height from the bottom of 
the channel to a point 2 feet off the peak of the ridge, H in 
Fig. 1. 
Outlet 
Each diversion must have an adequate outlet. The out-
let may be a constructed and vegetated channel, a stable water-
course, a grade stabilization structure or other stable outlet. 
Original Ground Surface 
------
Figure 1. Cross section of a diversion 
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TABLE 3 
HEIGHTS (H)* OF DIVERSION RIDGE WITH GRASS ESTABLISHED AND MAINTAINED IN CHANNEL 
Q, cfs Bottom Width (B)** feet 6 8 10 Q, cfs Grode, percent o. 0.4 0.6 0. o. 0.4 0.6 0.8 
5 1.6 5 
10 10 
15 15 
20 20 
25 25 
30 30 
35 35 
40 40 
45 45 
50 50 
60 60 
70 70 
80 80 
90 90 
100 2.5 100 
120 .3 (0 2.2 120 140 .4 2.3 140 
160 2.7 2.5 2.4 160 
180 .o .8 ~ 2.9 2.7 2.5 180 
200 .9 
3.0~ 
200 
220 5.0 .0 2.9 220 
240 4.0 3.0 240 
5.0 
5.0 
TABLE 3 - (continued) 
Q, cfs Bottom Width (B)* * feet 12 16 20 Q, cfs 
rode, percent .4 .6 0.8 0.4 0.6 0.8 0.2 0.4 0,6 0.8 
5 1.3 1.2 5 
10 1.4 1.2 10 
15 1.5 1.3 15 
20 1.0 1.5 1.3 20 25 1.6 1.4 25 
30 30 
35 35 
40 40 
45 45 
50 50 
60 60 
70 70 
80 80 
90 90 
100 100 
120 120 
140 140 
160 160 
180 180 
200 200 
220 220 
240 240 
260 260 
280 280 
300 300 
* Height, feet, required to carry flow with long gross in channel ("C" retardance), including 0.3-foot freeboard, 
measured from the bottom of the channel to a point 2 feet off the peak of the ridge • O** Bottom Width required to give desired velocity with short gross in channel ("D" retardance). :Velocity, in feet per second, to be expected in channel with short grass ("D" retardance). 
5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
60 
70 
80 
90 
100 
120 
140 
5 
10 
15 
20 
25 
30 
35 
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45 
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60 
70 
80 
90 
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TABLE 4 
HEIGHTS (H)* OF DIVERSION RIDGE WITH SPARSE VEGETATION IN CHANNEL 
3.0 
@ 
2.4 
2.5 
2.7 
2.8 
2.9 
3.1 
3.3 
2.7 
2.8 
3.0 
TABLE 4 - (continued) 
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Q, cfs 
5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
60 
70 
80 
90 
100 
120 
140 
160 
* Height, feet, required to carry f ow wit ong grass inc anne retardance, inc uding 0.3-foot freeboard measured 
from the bottom of channel to a point 2 feet off the peak of the ridge. One foot is considered minimum height. 
** Bottom width required to give desired velocity with sparse vegetation in channel ("E" retardance). 
OVelocity, in feet per second, to be expected in channel with short, sparse vegetation ("E" retardance). 
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